27/01/1995 08:49 972-4-6379152 


MCS LTD 


PAGE 07 


(12) 


UK Patent Application „ S ,GB ,,,,2 017 508 


A 


121) Application No 7»ii m 
(221 Dataofffllna35Mar1»79 
(&) Claims filed 30 Mtr 1979 
(30) Priority data 
01) 892909 

(32) 31 Mar 1979 

(33) UttftedStatMolAm^ 
(US) 

(43) Application fsuhrhhsd 
10 Oct 1979 

(si) met* 

A91F6/34 

(62) DomeatlodafiafftestSen 

ASR BP 
(5a) Document! cited 


ash 

(71) Applicants 
Mlnnaaota Mfetfog **d 
Manufacturing Company, 
aMCafiter.Mrtpti^ 

Maiasaota 99101, UMtad 
Start** of Aimwka 

(72) Inventor 

UOvdWIw.Qourr&Hdg 


(54) Applying fluid (Hwure to a «mb 

(67) A device for applying 
compraaaive p«**uresto a mammal's 
umb from a source of pressurized fluid 
to provido aid in blood circulation 
comprised of a first and aacond 
chamber with the first chamber 14 
being fluid impervioua and the second 
chamber 16 being semipermeable for 
virtually continuous ventilation. The 
device te IntBnd^d to be secured around 
the limb. 
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SPECIFICATION 

Intermittent compression device 

5 The present invention relates to pressure devices 
for aiding blood circulation and in particular to the** 
for use on mammalian extrsmaties to provide pulaa- 

Sh-Tf^!^ 88 to urB * yonoU8 Weod ^ni the 
limb and thereby reduce undesired clotting In the 
iu extremities. 

immobilized patients have a tendency to develop 
deep vein thrombosis or thromophlebttis which is a 

^2^^t y *?° U . 9 blood in 11,8 ,ower «rtremJt.«e 
and pelvis. The clotting usually occur* because of 

1 S the absence of sufficient muscular activity in the 

act,Vfty bein9 "«*»*»Yfor normal 
venous blood movement 

Earlier approaches have been to merely apply 

constant pressure to the lower limb in onterto 

20 reduce the vein thrombosis. An sample of this 
approach is the use of elastic-like stockings. This 
method has bean considered to be somewhat effec- 
tive in the reduction of thrombostebutthe extent of 
effectiveness Ib lower than that of other methods. 

zs A more Modern approach has been the use of 
intermittent compression or intermittent positive 
Pressure to reduce the incidence of deep vein 
thrombosis. Normaifv a cyclic pressure I* delivered 
from a source to the patient's limb via a sleeve or 

30 what is comrnonry known as a compression cuff 
This sleeve or cuff normally encloses a p grl j on ofthfl 
Immobilfced patients limb. Some prior art aleevee 
have had a plurality of several fluid preaurteable 
chambers dlspersety arranged longitudinally alone 

35 the sleeve extending from the distal portion to the 
proximal portion of the patient's limb, e.g., U S Pat 
4.013,083. The chambers of the cuff or sleeve can 
either be simultaneously or sequentially filled in 

ordertoapplyacorrvre^vepreseuregradrent 
«o against the patient's limb which progressively 
change, from the distal to the proximal portion of 
the limb. The chambers ere pressurized for a pre- 
determined length of time then the pressure is 

roducedlnordertoenaWeWocrd to re-enter the par- 
45 tially vacated veins. 

To receive the maximum benefit from treatment 
utilizing a compression device of the prior art It has 
been found that the device should be used on the 
immobilized iimb for long periods of time, but these 

BO prior art devices have been found to be uncomfort- 
able when worn for the necessary period. Normally 
these devices have an impermeable plastic liner 
which contacts the akin for hours or even deya to 
produce a clammy, sweety, sticky and itchy skin 

»4> condition and on occasion causes maceration. One 
prior art approach to alleviate this deficiency was to 
provide a limb encasing means made of a porous 
f Bbric which was used to position. In contact to the 
limb, one or more longitudinally extending Inflatable 

a device being described in U A Pat 
2.747,570. with this porous encasing means It waa 
believed that evaporation would occur from much of 
the underlymg skin surface, but such an approach 
only resulted in reducing the occluded surface that . 
«5 would be subject to possible maceration because the 


GB 2 017 50$ A 

akin covered by the inflatable tubes within the encas- 
ing means was still not ventilated, 
Nicholson In U.S. Pat 3,824.992 describes ccm- 

Tft *T HOfl if^' ce ? Whlch jncJude an innw envelope 
70 that is sufficiently soft snd compliant to mold Itself to 
the foot and leg. The Nicholson device incorporates 
e plurality of notes near the toe portion of the 

7c l™f ^ 8nve J°P 8 » flow a'°ng skin of the 
75 dnciosed akin surface to the exit at the open end of 
the boot This flow fa Intended to occur during the 
pressure portion of the cycle but when the envelope 
» Pressurized It comes into Intimate contact with the 
skin surface so as to block any flow that might be 
80 initiated at the toe end. Further, during the nonpres- 
wra portion of the cycle there ia no fluid pressure 
within the envelope to force the ventilating fluid 
through the holes located In the toe portion. Ventile- 

as fT^'l!^' durin « mot w a very brief periods, 
^l We ^ rtl ^ tn9 P reB9ur ««irg8«nd near the end 
of the exhaust thus resulting in long periods of skin 
moisture build-up. 

Applicant has found a device for applying com- 
preasive pre*,uro to a mammal's limb from a source 
90 of a pressurefluidwNeh ventilates the sUn surface 
over which It is pieced for a prolonged portion of the 
pressure cycle. Applicant's device comprises a com- 
pliant bladder which is comprised of a first chamber 
and a second chamber The first chamber la fluid 
9B Impervious and expandable when subjected to a 
fluid pressure. The second chamber re pressurizabia 
and hea at least one semipermeable wall which upon 
exposure to a fluid pressure allows a continuous 
ventilating flow of fluid to pass through substantially 
100 the antlre wall through to the bladder surface. The 
bladder is affixed to the mammalian limb with a 
retaining means. The retaining means positions the 
bladder so that the bladder's surface which Is omit- 
ting the ventilating flow of the second chamber is in 
105 contact with the limb while at the same time assur- 
ing that essentially all the expansion of the first 
chamber is directed toward the mammalian limb 
causing the entire retaining means to tighten 

whereby the blood Is forced from the limb. The 
1 10 device is further comprised of a means for connect- 
ing the chambers of aaM bladder to the source of 
pressurized fluid. 

The Invention may be better understood by refer- 
ence to the attached drawings wherein: 
115 FIG. 1 is a flat view of the sMn contact surface of 
the compression device of the present Invention. 

RQ. 2 ie a side elevation of the compression device 
of the present invention applied to a person's limb. 
FIG, 3 is a sectional view taken along line 3-3 of the 
120 compression device of PIG. 1. 

FIG. 4 is an exploded erose-sectional view to line 
4-4 of PIG. i. 

Referring to FIG. 1. an Intermittent compression 
device 10 ia depicted In its flat open position. The 
125 compression device 10 utilizes a bladder 1 3 for the 
application of compressive pressures to the animal's 
limb. As best seen In FIG. 4, the bladder. 13, is com- 
prised of a first chamber 14and a second chamber 
1 6. The first chamber 14 is fluid Impervious chamber 
130 which can be one unitary chamber or can be sepa- 
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Wed OTt0 numerous smaller asperated chambers. 

rSL^f „f Un2ab ' 6 whMe at tna sam * time cap. 
able of passing a ventilating flow of fluid elgnosub- 

preterred form, the ventilating second chamber 15 

16 acetate having a thickness of ab^t 10 m uo « mLi 
The othe rs heet can be a poryolXfor«im p ? e ,nmK 
ZXZ? When theSB P re,< ™ d ".aSrila are 
«hed by heat sealing the perimetar25 of S second 

oondn* ^ 

bonding can be utilized such as adheshw or 

ESS2 IT* '''^^-^Xed that 
2S of m«i^ i r ^ be «"«"ru«ad utilizing . tube 

17 and 18 to the chamberconfiqunrtfon dMir.n TJw 

necea fl ? 0thW ?° ^^Sffl 
necessary ports far connection to the eouree or 

?ormr^^^ 

bo^ZT ' n F,Q ' *" b,add8r 13 «• thermally 
, bonded along segmentation Ii ne «a3. These a*,. 

nJ?.S? companments which tondtoallmh 

mailan limb which results from ballooning durino 
th? e*pane,on of th, chambers. 9 8 

Referring to FIG. 3, the ventilating second chamber 

18 bonded along ,* perimeter 26 to the perimeter 25 

50 Srn2L'S^ f,Mt imperVi0us 16. The nST 
22 ! 8b,8aheet ™*riaJ IShMaporousor^c. 
^theT 0 fr atW ^ MM8n ^ ra 8^™e. 
Sds ^ 9eof k fromabout2 «> ^out 200 
onoa, with from about 5 to about 50 beina araf.r»H 
•J . measured by the time required foMOO m^T 
under a pressure of 4.86 inches (1Z4 em) if weir te 

MS " nB 8 Gurlev Optometer Type Number 

JflSS A " AP^^sheetmateriel le'Tyve " 
Cr^tra^ 

c C om < D | Wi ' minflt0n '<^"Z^X£? m 
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70 


75 


80 


45 


65 


permeable sheet 18 to second impermeable sheet 17 
may be undertaken utiifcng adhes?ve s , m^T ni ca 
lacking or preferably heat sealing. 

1 5 , «f! Cienl ! UW pre " Ure in 11,6 MMn < Camber 
15 causes in adequate ventilation while fluid 

Ca . MS * S 9 P0S8,ble u "*»nted restriction on 
blood circulation. The workable range of pressure 

is £SF T 1 * " ° f invention 
is normally from about 1 mm of Hg to about 15 mm 

be^g preferred, and 5 mm of Hg moat preferred. 

second chamber 15 contain meana forconnectton to 

2w££ Pf88e ' nvw,ion afe Port valves 27 and 
valv£^ 

tZtbond m rh^" * ? ,d ^ f0rmation of ««r 
tigm bond to the impervious sheets. Port valve 2H 

aK f e ? ? P"" 89 through sheet 19 and 
10 a " aMflht * al ^second sheet 17so te 
80 S^rTX^ 

doea not immediately peas through the Mmiperme. 
able sheets 18 but te distributed thVoughout SI 
entf re aecond chamber. The air deflector M Is an 

chamber. 14 and 18, (a bonded along 
« perimeter, preferably by heet seeling, to a retain- 

ZT^ r ^ entedhartaaabai *n8»h^ - 
The backing sheet 1 1 is provided with hSes29?nd 

f° f °^P« 8a 88 of pons 27 and 28 and bladdeM3 

face la positioned to contaetthe sWn«urf,ce. The 

2?« 69111 18 P^ferabiy comprised of a porous 
nonelasbc materiel in order that the natural brie™ 

tlSSSTlS^ P0,tton °' ,ha ,, '" b "« 

covered by the biedder but which Is encased by the 
backing sheet can continue. The expansion 0 f1h* 

w^iT?* , 14 ia distr,butad m ^ 

IhL^J ' ™ mat8ria ' *w «io backing 

itSil!^^ 1 ^^ 18 TBfflp0 '""Velvet? 
acomnwreially available product of Gullfurd House 

Mills, Greensboro, N.C Tempo Iron Velv« | a "on? 

sandwiched between a Nylon Loop surface fabric 
and a cellulose acetate jersey backing. 

lan I nn« ° f * 6 d «»«ribed in U.S. Pat 

wroS;^ c,0BU ^ 8,ri0Mu ** d '"« n i""^ 

SlSrrrt?.^? 08 ^"B «"eet ' 1 ^rnbine 
St2n^" flTf' 0 ' ^ uW ^M«able and effective 

nTo7theri« S ?; BMUrift * aDe ^ ana «P oai «o"- 
ing of the cuff on the mammal's limb 

bl *« ar mar b. retained in posi- 

b\ ^ ° f th8 badtinfl 8he « 1 1- This can 

semipermeable sheet material 18 beyond the bled- 

in ? 9 ?° " l ° fUnCti0n 8stha back,n 8 ^ndijjfhe 
130 first or second sheet to serve the functW the b^ 
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king sheet, 

JfS"? t0 . RG 2 ' a norma,,y flat completed 
assembly is placed on the animal's iimb and con- 
nected t Q a source of ventilating fluid 37 and a 
S source of cyclic pressured fluid 38. The sources of 

b . ercan be simultaneously 
w.H prov,de intimate contact between the ventilating 

ever the ventilatrng aeC ond chamber serves as a 
cushion beneath seams of a compartment!^ pw 
2££r57 r ' thw * v reducin « or e»minetingeidT 
15 £SL^ i??^ tafl -* 1 — « whichmey 
!X JET th8 J ,ond,n ° P roces » while at the Mm 
2, .2 9 * e natwral b "»thin9 of the encased 
skin surface to continue. Some or all of the fluid 
adrnrtted to the ventilating chamber during the pres- 
20 ZS" ofthBc y clem avheadmitteddirecSy 
20 JromtheoreBsureehamberorchambefspoaBiWv 
trough sized orifices or check valves between 
cnambers. A possible usage of this method does 
involve calibrated leakage from the upper 0 f divided 

pressure drfferential in the pressure chambers. 

Upon exhaust of pressure from the first chamber 
toe ventilation chambercen accordingly expand 
outward and simultaneously reduce in prJL™ and 
30 .„,tiat, skin ventilation, ft is Intended lh« sldn ?eS£ 
abon will occur also during the non- preS8U re portion 
IhLV*' ^ ventl »«'«»" chamber contlr^fluw 

SSth^„ tothev «"ft-Monchamberat.iowrate 
during this non-preasure portion of the cycle, with 

sotircs ™PP«ed directly from the fluid supply 

40 CLAIMS 

- A devi ?- 9 fora PP'Vino compressive pressures 
to a mammalian limb from a source of prewurlzecf 
fluid characterized by: ««unMu 

Ja) 1 1 compliant bladder comprised of a fiiw 

oe?n^ r i r d * MCOndch * m ^ r » jdflret *^''er 
Jewg fluid mperv,ous and expandable when sub- 
jected to a fluid pressure said second chamber (mini. 

so « « rt « a " whereb y., u P0" «poeureto a fluid I pres^r* 
50 i iconbnuouaventtlating flow of fluid is passed 

(c) a retaining means for affixing the bladder to the 

tfng the ventilating flow from the second chamber fa 
i« contact with the limb and expanalon of said first 

ITZ' ™ ult J n9 * om «SRI55n 

»»ta first chamber, ^essentially directed to the 

asld bladder tightens around the enqated limb. 

fis B ..«. 2? 9 dev,C8 fo . r ap P |vl "fl compressive pras- 
es sures to a mammalian limb of Claim 1 further 
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^a racterteed by the semipermeable wall of said 

characteraed by the semipermeable wall of said 
^°J^l h ,T? 8ri ! a con, ormable sheet of spun 
bonded high denary polyethylene fiber having an 
. average porosity in the range of 5 to 50 seconds. 

7 dev,C9 for 'PP'v'nB compressive pres- 
sures^ a mammalian limb of Claim T further 

or ethylene Vinyl acetate. 

An _ 5 ' AdBvieefdra PPlyJ«gcomprea«ve pressures 
80 to a 'n^mmaltanllmbfwma^rcoofp^K? 
fluid characterized by: ^ " IM 

«#2! ' e ° mp,,flnt b,8dder comprised of a multiplicity 
of chambers, soma of said chambers being fluid 

Rfi ZrH^"' 8 and «P an daW8 when subjected to a 
86 fluid pressure andatleaet on* 0 f said chambers 
8 Prasaurlzableand having at least one semi- 
permeable wail whereby upon exposure to a fluid 
pressure a ventilating flow of fluid J s paS8 ad through 
^ntlalrytheendrewallthroughrhebladd^sJr 

(b) I means for connecting said chambers of said 
Madder to the source of pressurized fluid; 

W a retaining means for affixing the bladder to the 
mammalian limb such that the bladder surface emlt- 
95 ting the ventilating flow la in contact with the limb 
and said chambers expansion, which results from 
pressure of the fluid within said chambers, i» essen- 
tially directed to the mammals limb whereby the 
retaining means and said bladder tightens around 
ICQ the encased Imb. 

8- The device for applying compressive pres- 
sures to a mammalian limb of Claim 5 further 
characterized by the semipermeable wail of said 
second chamber is a conformable sheet of spun 
105 bonded high density polyethylene fiber having an 
average porosity j n the range of 5 to 50 seconds and 
tormmg a chamber preaaurizable from 2 to 10 mm of 
ng. 

7. Any novel element, or combination of ele- 
1 10 ments, herein described end/or shown in the 

accompanying drawings, irrespective of whether** 
present claim ie within the scops of, or relates to 
thesame invention as, any of the preceding claims. 
. Adeviee ,or aPP'Wng compressive pressure* 
115 to a mammalian limb substantially as herein 

described with reference to the accompanying drew 
in £8. 

9. Any novel element or combination of ete- 
ments, herein described and/or shown In the 
120 accompanying drawings. 


